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TITLE OF THE INVENTION 
EARPHONE 
BACKGROUND OF THE INVENTION 
Field of the Invention 
5 This invention relates to an earphone, earphones, or an 

earphone set for an electric device or devices. 
Description of the Related Art 

There are earphones for audio devices such as CD (compact 
disc) players, cassette tape players, or radio receivers. There are 
1 0 earphone-microphone combinations for portable communication 
terminal devices such as portable telephone devices or portable 
radio communication devices. 

When one wears earphones for an audio device, one can not 
effectively hear sounds from an earphone-microphone combination 

1 5 for a portable communication terminal device. Similarly, when one 

wears an earphone-microphone combination for a portable 
communication terminal device, one can not effectively hear sounds 
from earphones for an audio device. 

SUMMARY OF THE INVENTION 

2 0 It is an object of this invention to provide an improved 

earphone, improved earphones, or an improved earphone set. 

A first aspect of this invention provides an earphone apparatus 
for an audio device and a portable communication terminal device, 
comprising a first plug for disconnectable connection with the audio 
25 device; a second plug for disconnectable connection with the 
portable communication terminal device; an electroacoustical 



transducer connected to the first plug and the second plug for 
converting a first electric signal transmitted via the first plug into 
corresponding sound, and for converting a second electric signal 
transmitted via the second plug into corresponding sound; and 
means provided between the first plug and the electroacoustical 
transducer for controlling a level of the first electric signal 
transmitted to the electroacoustical transducer. 

A second aspect of this invention provides an earphone 
apparatus for an audio device and a portable communication 
terminal device, comprising a first plug for disconnectable 
connection with the audio device; a second plug for disconnectable 
connection with the portable communication terminal device; an 
electroacoustical transducer; first means connected to the second 
plug for detecting whether or not a call-related electric signal is 
outputted from the portable communication terminal device; and 
second means connected to the first plug, the second plug, the 
electroacoustical transducer, and the first means for disconnecting 
the first plug from the electroacoustical transducer and connecting 
the second plug to the electroacoustical transducer when the first 
means detects that a call-related electric signal is outputted from 
the portable communication terminal device. 

A third aspect of this invention is based on the second aspect 
thereof, and provides an earphone apparatus further comprising 
third means connected to the second plug for detecting a level of an 
electric speech signal outputted from the portable communication 
terminal device; fourth means connected to the first plug, the 
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second plug, the electroacoustical transducer, and the third means 
for disconnecting the first plug from the electroacoustical 
transducer and connecting the second plug to the electroacoustical 
transducer when the level detected by the third means is equal to 
5 or higher than a predetermined reference level; fifth means 

connected to the first plug, the second plug, the electroacoustical 
transducer, and the third means for disconnecting the second plug 
from the electroacoustical transducer and connecting the first plug 
o to the electroacoustical transducer in cases where the level 

p 10 detected by the third means drops below the predetermined 

rrj reference level and then remains lower than the predetermined 

r? reference level during longer than a predetermined time length; 

- y and sixth means connected to the first plug, the second plug, the 

H electroacoustical transducer, and the third means for holding the 

O 15 first plug disconnected from the electroacoustical transducer and 

%0 holding the second plug connected to the electroacoustical 

transducer in cases where the level detected by the third means 
drops below the predetermined reference level and then remains 
lower than the predetermined reference level during the 
2 0 predetermined time length or shorter, 

A fourth aspect of this invention is based on the first aspect 
thereof, and provides an earphone apparatus further comprising a 
microphone element connected to the second plug, and a switch 
connected to the second plug for generating a control signal 
2 5 transmitted to the portable communication terminal device. 

A fifth aspect of this invention is based on the second aspect 



thereof, and provides an earphone apparatus further comprising a 
microphone element connected to the second plug, and a switch 
connected to the second plug for generating a control signal 
transmitted to the portable communication terminal device. 

A sixth aspect of this invention provides an earphone 
apparatus for an audio device and a portable communication 
terminal device, comprising a first plug for disconnectable 
connection with the audio device; a second plug for disconnectable 
connection with the portable communication terminal device; an 
) electroacoustical transducer connected to the first plug and the 
second plug for converting a first electric signal transmitted via the 
first plug into corresponding sound, and for converting a second 
electric signal transmitted via the second plug into corresponding 
sound; and means provided among the first plug, the second plug, 
5 and the electroacoustical transducer for increasing one of levels of 
the first electric signal and the second electric signal transmitted to 
the electroacoustical transducer while decreasing the other level. 
RT3TF.F DKSCR JPTTON OF T HE DRAWINGS 
Fig. 1 is a perspective view of an earphone-microphone set 
0 according to a first embodiment of this invention. 

Fig. 2 is a schematic diagram of the earphone-microphone set 

in Fig. 1. 

Fig. 3 is a perspective view of an earphone-microphone set 
according to a second embodiment of this invention. 
5 Fig. 4 is a diagram of the earphone-microphone set in Fig. 3. 

Fig. 5 is a perspective view of an earphone-microphone set 
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according to a third embodiment of this invention. 

Fig. 6 is a perspective view of an earphone-microphone set 
according to a fourth embodiment of this invention. 

PRESCRIPTION OF THE PREFERRE D RMR ODTMENTS 

First Embodiment 
With reference to Fig. 1, an earphone-microphone set 
includes a plug 1 for disconnectable connection with a stereophonic 
audio device (not shown) and a plug 2 for disconnectable connection 
with a portable communication terminal device (not shown). 
Examples of the audio device are CD (compact disc) players, 
cassette tape players, and radio receivers. Examples of the portable 
communication terminal device are portable telephone devices and 
portable radio communication devices. The stereophonic audio 
device may be replaced by a monophonic audio device. 

The earphone-microphone set also includes a change box 3, a 
microphone unit 4, and a pair of a left-hand loudspeaker 5A and a 
right-hand loudspeaker 5B. The plug 1 is connected to the change 
box 3 via a cable 6. The plug 2 is connected to the change box 3 via 
a cable 7. The change box 3 is connected to the microphone unit 4 
via a cable (no reference numeral). The left-hand loudspeaker 5A is 
connected to the microphone unit 4 via a cable (no reference 
numeral). The right-hand loudspeaker 5B is connected to the 
microphone unit 4 via a cable (no reference numeral). 

The change box 3 includes manually-operated volume 
adjusters or manually-operated variable resistors for controlling the 
level of an audio signal transmitted from the audio device and the 



level of an audio signal transmitted from the portable 
communication terminal device. The change box 3 is provided with 
a rotatable dial 3A for operating the volume adjusters. The change 
box 3 also has the function of changing the balance or the ratio 
between the level of the audio signal from the audio device and the 
level of the audio signal from the portable communication terminal 
device. 

The microphone unit 4 includes a microphone element and a 
manually-operated switch. When speech communication is 
implemented by using the portable communication terminal device 
and the earphone-microphone set, the microphone element in the 
microphone unit 4 converts voice into a corresponding audio signal 
which is transmitted to the portable communication terminal 
device. The switch in the microphone unit 4 generates an electric 
control signal when being operated. The electric control signal is 
transmitted to the portable communication terminal device, being 
used therein to implement a call or a terminating call (a terminating 
connection). 

The left-hand loudspeakers 5A and the right-hand 
loudspeakers 5B are used as earphone elements. The left-hand 
loudspeaker 5A and the right-hand loudspeaker 5B include 
electroacoustical transducers respectively. Normally, the left-hand 
loudspeaker 5A is placed in user's left-hand ear while the right- 
hand loudspeaker 5B is placed in user's right-hand ear. The left- 
hand loudspeaker 5A and the right-hand loudspeaker 5B receive the 
audio signals from the audio device and the portable communication 
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terminal device. The left-hand loudspeaker 5A and the right-hand 
loudspeaker 5B convert the received audio signals into 
corresponding sounds. 

As shown in Fig. 2, the cable 6 includes a left-channel line 10, 
5 a right-channel line 11, and a ground line 12 extending between the 
plug 1 and the change box 3. The cable 7 includes a reception 
signal line 13, a transmission signal line 14, a switch line 15, and a 
ground line 16 extending between the plug 2 and the change box 3. 

The change box 3 includes volume adjusters or variable 
1 0 resistors 17 and 18 which are ganged. The volume adjusters 17 and 
18 are operated together in accordance with rotation of the dial 3A 
(see Fig. 1). 

The volume adjuster 17 has a first end 17A, a second end 17B, 
and a control terminal 17C. For example, a fixed resistor is 

1 5 connected between the first end 17A and the second end 17B. The 

control terminal 17C connects with the fixed resistor at a point 
which can be moved between the ends of the fixed resistor. The 
first end 17A of the volume adjuster 17 is connected to the left- 
channel line 10. The second end 17B of the volume adjuster 17 is 

2 0 connected to the reception signal line 13. The control terminal 

17C of the volume adjuster 17 is connected to a first terminal of the 
left-hand loudspeaker 5A via a line extending through the 
microphone unit 4. 

The volume adjuster 18 has a first end 18A, a second end 18B, 
2 5 and a control terminal 18C. For example, a fixed resistor is 

connected between the first end 18A and the second end 18B. The 



control terminal 18C connects with the fixed resistor at a point 
which can be moved between the ends of the fixed resistor. The 
first end 18A of the volume adjuster 18 is connected to the right- 
channel line 11. The second end 18B of the volume adjuster 18 is 
connected to the reception signal line 13. The control terminal 
18C of the volume adjuster 18 is connected to a first terminal of the 
right-hand loudspeaker 5B via a line extending through the 
microphone unit 4. 

In the change box 3, the ground lines 12 and 16 are 
connected to each other to form a common ground line 19. The 
common ground line 19 extends from the change box 3 to second 
terminals of the left-hand loudspeaker 5A and the right-hand 
loudspeaker 5B via the microphone unit 4. The transmission signal 
line 13 and the switch line 15 extend through the change box 3, 
and reach the microphone unit 4. 

The microphone unit 4 includes a microphone element 21 
and a manually-operated switch 22. A first terminal of the 
microphone element 21 is connected to the transmission signal line 
14. A second terminal of the microphone element 21 is connected 
to the common ground line 19. The switch 22 includes first and 
second terminals. The first and second terminals of the switch 22 
are selectively connected to and disconnected from each other in 
accordance with actuation of a knob of the switch 22. Hie first 
terminal of the switch 22 is connected to the switch line 15. The 
second terminal of the switch 22 is connected to the common 
ground line 19. 
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The earphone-microphone set of Figs. 1 and 2 operates as 
follows. The plug 1 is connected to the audio device while the plug 
2 is connected to the portable communication terminal device. The 
left-hand loudspeaker 5A and the right-hand loudspeaker 5B are 
5 placed in user's left-hand ear and user's right-hand ear respectively. 
The portable communication terminal device can change into and 
out of an earphone mode of operation. During the earphone mode of 
operation, the portable communication terminal device can output a 
ring signal or a ring back tone signal which is transmitted along the 

1 0 reception signal line 13. 

A left-channel audio signal is transmitted from the audio 
device to the left-hand loudspeaker 5A via the plug 1, the volume 
adjuster 17 in the change box 3, and the microphone unit 4. The 
left-channel audio signal is converted by the left-hand loudspeaker 
15 5A into corresponding left-channel sound. The level of the left- 
channel sound generated by the left-hand loudspeaker 5A is 
controlled by the volume adjuster 17. 

A right-channel audio signal is transmitted from the audio 
device to the right-hand loudspeaker 5B via the plug 1, the volume 

2 0 adjuster 18 in the change box 3, and the microphone unit 4. The 

right-channel audio signal is converted by the right-hand 
loudspeaker 5B into corresponding right-channel sound. The level 
of the right-channel sound generated by the right-hand loudspeaker 
5B is controlled by the volume adjuster 18. 
2 5 The volume control of the left-channel sound from the left- 

hand loudspeaker 5A and the volume control of the right-channel 
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sound from the right-hand loudspeaker 5B are linked with each 
other. As the dial 3a on the change box 3 is rotated in a direction 
toward a "RADIO CD" side, the levels of the left-channel and right- 
channel sounds from the left-hand and right-hand loudspeakers 5A 
5 and 5B are increased. As the dial 3a on the change box 3 is rotated 
in a direction away from the "RADIO CD" side, the levels of the left- 
channel and right-channel sounds from the left-hand and right-hand 
loudspeakers 5A and 5B are decreased. 

When the portable communication terminal device receives an 

1 0 incoming, call, the portable communication terminal device outputs 

a ring signal (a ring back tone signal) which travels along the 
reception signal line 13. The ring signal is transmitted from the 
portable communication terminal device to the left-hand and right- 
hand loudspeakers 5A and 5B via the plug 2, the volume adjusters 
15 17 and 18, and the microphone unit 4. The ring signal is converted 
by the left-hand and right-hand loudspeakers 5A and 5B into 
corresponding calling tones. The levels of the calling tones 
generated by the left-hand and right-hand loudspeakers 5A and 5B 
are controlled by the volume adjusters 17 and 18. As the dial 3a on 

2 0 the change box 3 is rotated in the direction away from the "RADIO 

CD" side, the levels of the calling tones from the left-hand and right- 
hand loudspeakers 5A and 5B are increased. As the dial 3a on the 
change box 3 is rotated in the direction toward the "RADIO CD" 
side, the levels of the calling tones from the left-hand and right- 
2 5 hand loudspeakers 5A and 5B are decreased. 

The user can hear the calling tones among the left-channel 
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and right-channel sounds. The level ratio (the volume ratio or the 
intensity ratio) between the calling tones and the left-channel and 
right-channel sounds can be varied by the volume adjusters 17 and 
18. 

5 When the user actuates the switch 22 in response to the 

calling sounds, the switch 22 generates an answer signal which 
travels along the switch line 15. The user may operate a key on the 
portable communication terminal device instead of actuating the 

2 switch 22. The answer signal is transmitted from the microphone 

5 10 unit 4 to the portable communication terminal device via the change 

7j box 3 and the plug 2. The portable communication terminal device 

2 takes a suitable step of implementing a terminating connection in 

y response to the answer signal. Also, the portable communication 

jj terminal device changes to a bidirectional communication mode of 

□ 15 operation in response to the answer signal. 

C During bidirectional communication, the portable 

communication terminal device receives a speech signal from the 
communication opposite party. The portable communication 
terminal device outputs the reception speech signal which travels 
2 0 along the reception signal line 13. The reception speech signal is 
transmitted from the portable communication terminal device to 
the left-hand and right-hand loudspeakers 5A and 5B via the plug 2, 
the volume adjusters 17 and 18 in the change box 3, and the 
microphone unit 4. The reception speech signal is converted by the 
2 5 left-hand and right-hand loudspeakers 5A and 5B into 

corresponding voices. The levels of the voices generated by the left- 
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hand and right-hand loudspeakers 5A and 5B are controlled by the 
volume adjusters 17 and 18. As the dial 3a on the change box 3 Is 
rotated In the direction away from the "RADIO CD" side, the levels of 
the voices from the left-hand and right-hand loudspeakers 5A and 
5 5B are increased. As the dial 3a on the change box 3 is rotated in 
the direction toward the "RADIO CD" side, the levels of the voices 
from the left-hand and right-hand loudspeakers 5A and 5B are 
decreased. 

3 The user can hear the voices of the communication opposite 

5 10 party among the left-channel and right-channel sounds* The level 

j ratio (the volume ratio or the intensity ratio) between the voices of 

I the communication opposite party and the left-channel and right- 

* channel sounds can be varied by the volume adjusters 17 and 18. 

3 The volume adjusters 17 and 18 are controlled by actuating the dial 

3 15 3A. It is preferable that the user actuates the dial 3A to suitably set 

3 the level (the volume) of the voices of the communication opposite 

party relative to the left-channel and right-channel sounds when 
actuating the switch 22 in response to the calling sounds. 

During bidirectional communication, the voice of the user is 
2 0 converted by the microphone element 2 1 into a corresponding 
transmission speech signal which travels along the transmission 
signal line 14. The transmission speech signal is sent from the 
microphone unit 4 to the portable communication terminal device 
via the change box 3 and the plug 2. Then, the transmission speech 
2 5 signal is sent from the portable communication terminal device to 
the communication opposite party. 



-13- 



When the user requires a call, the user actuates the switch 22 
in the microphone unit 4 so that the switch 22 generates a call start 
signal. For example, the user continues to press the switch 22 for a 
given length of time, and therefore the call start signal is generated. 
The user may directly operate the portable communication terminal 
device instead of actuating the switch 22. The call start signal 
travels along the switch line 15. The call start signal is transmitted 
from the microphone unit 4 to the portable communication 
terminal device via the change box 3 and the plug 2. The portable 
communication terminal device retrieves information of a specified 
dial number from an internal registration memory in response to 
the call start signal. The portable communication terminal device 
transmits a call to an address (a communication opposite party) 
designated by the specified dial number. 

Alternatively, a call may be implemented as follows. The 
switch 22 in the microphone unit 4 is changed between an ON state 
and an OFF state, and thereby a signal tone is generated by the left- 
hand and right-hand loudspeakers 5A and 5B. Then, the switch 22 
is periodically changed between the ON state and the OFF state a 
given number of times or for a given length of time, and thereby a 
control signal is generated which designates one of memorized dial 
numbers. The control signal is sent from the microphone unit 4 to 
the portable communication terminal device via the change box 3 
and the plug 2. In the portable communication terminal device, one 
of the memorized dial numbers is designated in response to the 
control signal. The portable communication terminal device 
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transmits a call to an address (a communication opposite party) 
corresponding to the designated dial number. 

Second Embodiment 

Figs. 3 and 4 show an earphone-microphone set which is 
similar to the earphone-microphone set of Figs, 1 and 2 except that 
a change box 30 replaces the change box 3 (see Figs. 1 and 2). 

The change box 30 includes switches 31, 32, and 33, a level 
detection circuit 34, and a switch hold circuit 35. 

The switch 31 has a first fixed contact 31 A, a second fixed 
contact 3 IB, and a movable contact 31C. The movable contact 31C 
is connected to either the first fixed contact 31A or the second 
fixed contact 3 IB. When the movable contact 31C is connected to 
the first fixed contact 31 A, the movable contact 31C is disconnected 
from the second fixed contact 3 IB. When the movable contact 31C 
is connected to the second fixed contact 3 IB, the movable contact 
31C is disconnected from the first fixed contact 31 A. 

The switch 32 has a first fixed contact 32A, a second fixed 
contact 32B, and a movable contact 32C. The movable contact 32C 
is connected to either the first fixed contact 32A or the second 
fixed contact 32B. When the movable contact 32C is connected to 
the first fixed contact 32A, the movable contact 32C is disconnected 
from the second fixed contact 32B. When the movable contact 32C 
is connected to the second fixed contact 32B, the movable contact 
32C is disconnected from the first fixed contact 32A. 

The switches 31 and 32 are ganged. The switches 31 and 32 
have a common control terminal. Each of the switches 31 and 32 is 
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changed between two different positions in response to a binary 
signal applied to the common control terminal. When the movable 
contact 31C of the switch 31 is connected to the first fixed contact 
31A thereof, the movable contact 32C of the switch 32 is connected 
5 to the first fixed contact 32A thereof. When the movable contact 
31C of the switch 31 is connected to the second fixed contact 3 IB 
thereof, the movable contact 32C of the switch 32 is connected to 
the second fixed contact 32B thereof. 
P The switch 33 is of the manually-operated type. The switch 

=S 1 0 33 has a first fixed contact 33A, a second fixed contact 33B, and a 

y movable contact 33C. The movable contact 33C is connected to 

2 either the first fixed contact 33A or the second fixed contact 33B. 

* ¥ When the movable contact 33C is connected to the first fixed 

y contact 33A, the movable contact 33C is disconnected from the 

O 15 second fixed contact 33B. When the movable contact 33C is 

5 

J3 connected to the second fixed contact 33B, the movable contact 

33 C is disconnected from the first fixed contact 33A. 

The first fixed contact 31A of the switch 31 is connected to 
the left-channel line 10. The second fixed contact 3 IB of the 

2 0 switch 31 is connected to the reception signal line 13. The 

movable contact 31C of the switch 31 is connected to the first 
terminal of the left-hand loudspeaker 5A via the microphone unit 4. 
The first fixed contact 32A of the switch 32 is connected to the 
right-channel line 11. The second fixed contact 32B of the switch 

2 5 32 is connected to the movable contact 33C of the switch 33. The 
movable contact 32C of the switch 32 is connected to the first 
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terminal of the right-hand loudspeaker 5B via the loudspeaker unit 
4. The first fixed contact 33A of the switch 33 is connected to the 
right-channel line 11. The second fixed contact 33B of the switch 

33 is connected to the reception signal line 13. The movable 

5 contact 33C of the switch 33 leads to the second fixed contact 32B 
of the switch 32. The input terminal of the level detection circuit 

34 is connected to the reception signal line 13. The output 
terminal of the level detection circuit 34 leads to the input terminal 
of the switch hold circuit 35. The output terminal of the switch 

1 0 hold circuit 35 leads to the common control terminal of the 
switches 31 and 32. 

The level detection circuit 34 includes a level comparator 
which compares the level (or the amplitude) of a signal at the 
reception signal line 13 with a predetermined reference level (or a 

1 5 predetermined reference amplitude). The predetermined 

reference level is lower than the level of a ring signal and the level 
of a reception speech signal. The level detection circuit 34 outputs 
a binary signal to the switch hold circuit 35 which depends on 
whether or not the level of a signal at the reception signal line 13 is 

2 0 lower than the predetermined reference level. The switch hold 

circuit 35 outputs a binary signal to the common control terminal of 
the switches 31 and 32 in response to the output signal of the level 
detection circuit 34. Every leading edge in the output signal of the 
switch hold circuit 35 is substantially concurrent with the 
2 5 corresponding leading edge in the output signal of the level 

detection circuit 34. On the other hand, every trailing edge in the 
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output signal of the switch hold circuit 35 is delayed from the 
corresponding trailing edge in the output signal of the level 
detection circuit 34 by a predetermined time length. To this end, 
the switch hold circuit 35 includes a pulse elongating circuit or a 
pulse trailing edge delay circuit. 

The earphone-microphone set of Figs. 3 and 4 operates as 
follows. The plug 1 is connected to the audio device while the plug 
2 is connected to the portable communication terminal device. The 
left-hand loudspeaker 5A and the right-hand loudspeaker 5B are 
placed in user's left-hand ear and user's right-hand ear respectively. 
Normally, the switch 33 is in a position where the movable contact 
33C thereof is connected to the second fixed contact 33B thereof. 
Normally, the switch 31 is in a position where the movable contact 
31C thereof is connected to the first fixed contact 31A thereof. 
Similarly, the switch 32 is in a position where the movable contact 
32C thereof is connected to the first fixed contact 32A thereof. 

The portable communication terminal device can change into 
and out of an earphone mode of operation. During the earphone 
mode of operation, the portable communication terminal device can 
output a ring signal or a ring back tone signal which is transmitted 
along the reception signal line 13. 

Under normal conditions, a left-channel audio signal is 
transmitted from the audio device to the left-hand loudspeaker 5A 
via the plug 1, the switch 31 in the change box 30, and the 
microphone unit 4. The left-channel audio signal is converted by 
the left-hand loudspeaker 5A into corresponding left-channel sound. 
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In addition, a right- channel audio signal is transmitted from the 
audio device to the right-hand loudspeaker 5B via the plug 1, the 
switch 32 in the change box 30, and the microphone unit 4. The 
right-channel audio signal is converted by the right-hand 
5 loudspeaker 5B into corresponding right-channel sound. 

When the portable communication terminal device receives an 
incoming call, the portable communication terminal device outputs 
a ring signal (a ring back tone signal) which travels along the 
p reception signal line 13 via the plug 2. The ring signal is 

g 10 transmitted from the portable communication terminal device to 

2 the switch 31 and the level detection circuit 34 in the change box 

2 30. Also, the ring signal is transmitted to the switch 32 in the 

ly change box 30 via the switch 33 therein. Since the ring signal has a 

p level higher than the predetermined reference level, the ring signal 

O 1 5 is detected by the level detection circuit 34 so that the logic state of 

%y the output signal of the level detection circuit 34 changes from the 

normal state. The logic state of the output signal of the switch hold 
circuit 35 changes in response to the change in the logic state of 
the output signal of the level detection circuit 34. When the logic 
2 0 state of the output signal of the switch hold circuit 35 changes, the 
position of the switch 31 changes so that the movable contact 31C 
of the switch 31 is disconnected from the first fixed contact 31A 
thereof and is connected to the second fixed contact 3 IB thereof. 
In addition, the position of the switch 32 changes so that the 
2 5 movable contact 32C of the switch 32 is disconnected from the first 
fixed contact 32A thereof and is connected to the second fixed 
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contact 32B thereof. As a result, the ring signal travels through the 
switches 31 and 32. On the other hand, the left-channel audio 
signal and the right-channel audio signal are blocked by the 
switches 31 and 32 respectively. The ring signed is sent from the 
5 change box 30 to the left-hand and right-hand loudspeakers 5A and 
5B via the microphone unit 4. The ring signal is converted by the 
left-hand and right-hand loudspeakers 5A and 5B into 
corresponding calling tones, 
p When the user actuates the switch 22 in response to the 

q 10 calling sounds, the switch 22 generates an answer signal which 

rt travels along the switch line 15. The user may operate a key on the 

£: portable communication terminal device instead of actuating the 

^ switch 22. The answer signal is transmitted from the microphone 

.pass, 

j*f unit 4 to the portable communication terminal device via the change 

El 15 box 30 and the plug 2. The portable communication terminal 

d device takes a suitable step of implementing a terminating 

connection in response to the answer signal. Also, the portable 
communication terminal device changes to a bidirectional 
communication mode of operation in response to the answer signal. 
2 0 During bidirectional communication, the portable 

communication terminal device receives a speech signal from the 
communication opposite party. The portable communication 
terminal device outputs the reception speech signal which travels 
along the reception signal line 13 via the plug 2. The reception 
2 5 speech signal is transmitted from the portable communication 

terminal device to the left-hand and right-hand loudspeakers 5A 



and 5B via the plug 2, the switches 31, 32, and 33 in the change 
box 30, and the microphone unit 4. The reception speech signal is 
converted by the left-hand and right-hand loudspeakers 5A and 5B 
into corresponding voices. In addition, the reception speech signal 
5 is transmitted from the portable communication terminal device to 
the level detection circuit 34 in the change box 30. 

During bidirectional communication, the voice of the user is 
converted by the microphone element 21 into a corresponding 
q transmission speech signal which travels along the transmission 

?j* 10 signal line 14. The transmission speech signal is sent from the 

ut microphone unit 4 to the portable communication terminal device 

2 via the change box 3 and the plug 2. Then, the transmission speech 

^ y signal is sent from the portable communication terminal device to 

s rf the communication opposite party. 

O 15 During bidirectional communication, the level of a signal at 

*0 the reception signal line 13, that is, the level of the reception 

speech signal, is monitored by the level detection circuit 34. Since 
the level of the reception speech signal is higher than the 
predetermined reference level, the level detection circuit 34 and 
2 0 the switch hold circuit 35 cooperate to keep the switches 31 and 
32 in the positions allowing the transmission of the reception 
speech signal toward the left-hand and right-hand loudspeakers 5A 
and 5B as long as the reception speech signal is present. In cases 
where the level of the signal at the reception signal line 13 drops 
2 5 below the predetermined reference level and then continues to be 
lower than the predetermined reference level during the 
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predetermined time length or shorter, the output signal of the 
switch hold circuit 35 remains unchanged so that the switches 31 
and 32 remain in the positions allowing the transmission of the 
reception speech signal toward the left-hand and right-hand 
5 loudspeakers 5A and 5B. In cases where the level at the reception 
signal line 13 drops below the predetermined reference level and 
then continues to be lower than the predetermined reference level 
during longer than the predetermined time length, the output 
signal of the switch hold circuit 35 returns to the normal logic state 
10 so that the switches 31 and 32 change to the positions allowing the 
transmission of the left-channel and right-channel audio signals 
toward the left-hand and right-hand loudspeakers 5A and 5B. When 
the reception speech signal appears again so that the level of the 
signal at the reception signal line 13 exceeds the predetermined 

1 5 reference level, the level detection circuit 34 and the switch hold 

circuit 35 cooperate to change the switches 31 and 32 to the 
positions allowing the transmission of the reception speech signal 
toward the left-hand and right-hand loudspeakers 5A and 5B. 

When bidirectional communication ends and the user actuates 

2 0 the switch 22 in the microphone unit 4 to implement 

disconnection, the switch 22 generates an ending signal which 
travels along the switch line 15. The ending signal is transmitted 
from the microphone unit 4 to the portable communication 
terminal device via the change box 30 and the plug 2. The portable 
2 5 communication terminal device takes a suitable step of 

implementing disconnection. As a result, the reception speed 



signal disappears. Thus, the level of the signal at the reception 
signal line 13 is continuously lower than the predetermined 
reference level so that the output signal of the switch hold circuit 
35 returns to the normal logic state. When the output signal of the 
switch hold circuit 35 returns to the normal logic state, the 
switches 31 and 32 return to the normal positions where the left- 
channel and right-channel audio signals are transmitted to the left- 
hand and right-hand loudspeakers 5A and 5B. 

In the case where the movable contact 33C of the the switch 
33 is connected to the first fixed contact 33A thereof, the right- 
channel audio signal remains transmitted to the right-hand 
loudspeaker 5B even when a ring signal or a reception speech signal 
is detected by the level detection circuit 34. Accordingly, in this 
case, the user can hear a calling tone or a transmitted voice via the 
left-channel loudspeaker 5A while listening to the right-channel 
sound via the right-channel loudspeaker 5B. 

Third Embodiment 

Fig. 5 shows an earphone-microphone set which is similar to 
the earphone-microphone set of Figs. 1 and 2 or the earphone- 
microphone set of Figs. 3 and 4 except for design changes explained 
hereinafter. 

The earphone-microphone set in Fig. 5 includes a change box 
40 instead of the change box 3 in Figs. 1 and 2 or the change box 30 
in Figs. 3 and 4. The change box 40 has jacks 40a and 40b for 
receiving plugs 43 and 44 respectively. The change box 40 is 
similar in internal structure to the change box 3 in Figs. 1 and 2 or 
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the change box 30 in Figs. 3 and 4. 

A cable 41 containing the left- channel line 10, the right- 
channel line 11, and the ground line 12 (see Figs. 2 and 4) extends 
between the plugs 1 and 43. A cable 42 containing the reception 
5 signal line 13, the transmission signal line 14, the switch line 15, 
and the ground line 16 (see Figs. 2 and 4) extends between the 
plugs 2 and 44. 

The plug 43 can be inserted into the jack 40a to provide 
p connection with the jack 40a. The plug 43 can be removed from 

P 1 0 the jack 40a to disconnect from the jack 40a. The plug 44 can be 

qJ inserted into the jack 40b to provide connection with the jack 40b. 

r: The plug 44 can be removed from the jack 40b to disconnect from 

iy . the jack 40b. 

J 3 The left-channel line 10, the right-channel line 11, and the 

O 15 ground line 12 (see Figs. 2 and 4) in the cable 41 are connected 

*D with the change box 40 when the plug 43 is inserted into the jack 

40a. The reception signal line 13, the transmission signal line 14, 
the switch line 15, and the ground line 16 (see Figs. 2 and 4) in the 
cable 42 are connected with the change box 40 when the plug 44 is 
2 0 inserted into the jack 40b. 

Fourth Embodiment 
Fig. 6 shows an earphone-microphone set which is similar to 
the earphone-microphone set of Figs. 1 and 2 or the earphone- 
microphone set of Figs. 3 and 4 except for design changes explained 
2 5 hereinafter. 

The earphone-microphone set in Fig. 6 includes a change box 
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50 instead of the change box 3 in Figs. 1 and 2 or the change box 30 
in Figs. 3 and 4. The body of the change box 50 has a casing and a 
rotatable reel supported within the casing. The cables 6 and 7 
extend into the casing of the change box 50 via an aperture through 
5 the casing. Ends of the cables 6 and 7 are connected to the reel in 
the casing of the change box 50. The cables 6 and 7 can be wound 
on the reel in the casing of the change box 50. Accordingly, the 
lengths of the cables 6 and 7 extending outward of the change box 
50 can be varied. 

1 0 Two independent reels may be provided in the change box 50 

for the cables 6 and 7 respectively. In this case, the cables 6 and 7 
can be independently wound on the respective reels. 

Other Embodiments 
The earphone-microphone set in Figs. 3 and 4 may be 

1 5 modified to additionally include volume adjusters similar to the 

volume adjusters 17 and 18 in Fig. 2. 

The microphone element 21 and at least one of the left-hand 
loudspeaker 5A and the right-hand loudspeaker 5B may be in a 
single unit. In this case, the microphone element 21 is preferably 

2 0 of the bone vibration type. 

One of the left-hand and right-hand loudspeakers 5A and 5B 
may be omitted. 

The left-hand and right-hand loudspeakers 5A and 5B may be 
provided in a headphone or a headset. 
2 5 The left-hand and right-hand loudspeakers 5A and 5B may be 

inner earphones. 
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WHAT IS CLAIMED IS: 

1. An earphone apparatus for an audio device and a portable 
communication terminal device, comprising: 

5 a first plug for disconnectable connection with the audio 

device; 

a second plug for disconnectable connection with the portable 
communication terminal device; 

an electroacoustical transducer connected to the first plug 
1 0 and the second plug for converting a first electric signal transmitted 
via the first plug into corresponding sound, and for converting a 
second electric signal transmitted via the second plug into 
corresponding sound; and 

means provided between the first plug and the 

1 5 electroacoustical transducer for controlling a level of the first 

electric signal transmitted to the electroacoustical transducer. 

2. An earphone apparatus for an audio device and a portable 
communication terminal device, comprising: 

2 0 a first plug for disconnectable connection with the audio 

device; 

a second plug for disconnectable connection with the portable 
communication terminal device; 

an electroacoustical transducer; 
2 5 first means connected to the second plug for detecting 

whether or not a call-related electric signal is outputted from the 
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portable communication terminal device; and 

second means connected to the first plug, the second plug, 
the electroacoustical transducer, and the first means for 
disconnecting the first plug from the electroacoustical transducer 
5 and connecting the second plug to the electroacoustical transducer 
when the first means detects that a call-related electric signal is 
outputted from the portable communication terminal device. 

3. An earphone apparatus as recited in claim 2, further 
1 0 comprising: 

third means connected to the second plug for detecting a 
level of an electric speech signal outputted from the portable 
communication terminal device; 

fourth means connected to the first plug, the second plug, the 

1 5 electroacoustical transducer, and the third means for disconnecting 

the first plug from the electroacoustical transducer and connecting 
the second plug to the electroacoustical transducer when the level 
detected by the third means is equal to or higher than a 
predetermined reference level; 

2 0 fifth means connected to the first plug, the second plug, the 

electroacoustical transducer, and the third means for disconnecting 
the second plug from the electroacoustical transducer and 
connecting the first plug to the electroacoustical transducer in 
cases where the level detected by the third means drops below the 
2 5 predetermined reference level and then remains lower than the 

predetermined reference level during longer than a predetermined 



time length; and 

sixth means connected to the first plug, the second plug, the 
electroacoustical transducer, and the third means for holding the 
first plug disconnected from the electroacoustical transducer and 
holding the second plug connected to the electroacoustical 
transducer in cases where the level detected by the third means 
drops below the predetermined reference level and then remains 
lower than the predetermined reference level during the 
predetermined time length or shorter. 

4. An earphone apparatus as recited in claim 1, further 
comprising a microphone element connected to the second plug, 
and a switch connected to the second plug for generating a control 
signal transmitted to the portable communication terminal device. 

5. An earphone apparatus as recited in claim 2, further 
comprising a microphone element connected to the second plug, 
and a switch connected to the second plug for generating a control 
signal transmitted to the portable communication terminal device. 

6. An earphone apparatus for an audio device and a portable 
communication terminal device, comprising: 

a first plug for disconnectable connection with the audio 
device; 

a second plug for disconnectable connection with the portable 
communication terminal device; 
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an electroacoustical transducer connected to the first plug 
and the second plug for converting a first electric signal transmitted 
via the first plug into corresponding sound, and for converting a 
second electric signal transmitted via the second plug into 
corresponding sound; and 

means provided among the first plug, the second plug, and 
the electroacoustical transducer for increasing one of levels of the 
first electric signal and the second electric signal transmitted to the 
electroacoustical transducer while decreasing the other level. 



ABSTRACT OF THtt DISCLOSURE 
An earphone apparatus is designed for an audio device and a 
portable communication terminal device. The earphone apparatus 
includes a first plug for disconnectable connection with the audio 
device, and a second plug for disconnectable connection with the 
portable communication terminal device. An electroacoustical 
transducer connected to the first plug and the second plug is 
operative for converting a first electric signal transmitted via the 
first plug into corresponding sound, and for converting a second 
electric signal transmitted via the second plug into corresponding 
sound. A suitable controller provided between the first plug and the 
electroacoustical transducer is operative for controlling a level of 
the first electric signal transmitted to the electroacoustical 
transducer. 
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